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The.TegistTant, E.I. du Pont de NemoUTS & Co., submitted a set 
of toxicolo~y data in 3~ppoTt of.pe~~anent i~leT~nces foT AssuTe. 
Aftet: t:evie~ing the data, Toxicology BTanch raia~d conceTns abo~t 
the acceptability of the following studies:. 

1. ScTeening Test foT Delayed HypeTsensitivity 
C guinea pig} 

2. ITTitation Effects on Rabbit Skin 
3. ITTitation Effects on Rabbit Eye Mucosa 
4. 21-Day DeTmal Toxicity Study (Rabbit) 
s. TeTatology Study in Rabbits 
6. ChTonic Feeding Study in Dogs 
7. Two-GeneTation RepToduction Study (Rat) 

PeeT Review Comments: The Pe~~ Review Committee fiTst evaluated 
the Televant oncogenicity data of AssuTe on Nov 5, 1986, at which 
time the chemical Teceived a tentative CategoTy B2 classi~ication. 

The Committee Tequested additional histoTical contTol data on CD-1 
mice be· pTovided foT fuTtheT evaluation and foT final classifica­
cation of this chemical. · When additional infot:mation was availa­
able, a second peeT Teview meeting was held on Aug 25, 19~7. AssuTe 
was classif.ied.as a Categot:y C oriqogen wi~hout Tisk assessm~dt 
(se~ PeeT R~view Document, Sep~ 9, 198~) • 
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The registrant h~s sub•itted most of the requested data for 

various studies and has commented on all the concerns raised by 
the reviewer. 

Recen~ly submitted inf6rmatidn has· been evaluat•d along ~ith 
the ori9inal studies. The evaluations are presented below. 

1). £!.!~!!.£~~Ligget, M. et al. Screening test for Delayed C0n­
tact Hypersensitivity with NC-302 Technical Pro­
duct. in the Albino Guinea Pig. Huntingdon Research 
Center, England. Submitted by E.I.du Pont de Nemours. 
Report No. 821390• I NS;A7 I "ss. Dated 4/16/82 (EPA 
A.ccession No. 073-530) •. 

E_is£~~~!.~..:..:. T.his study; was previously evaluated by Toxico!ogy 
Branch (To><. ·Oocumen.t ·No• 0050·13) • The "teviewer concluded 
that "Assure® is not a skin sensitize"t in guinea pigs" 
under the experimental condi.t:ion·s. The study was class·ified 
as !!E.E.£!~~~taE_1. because the repol:t did not present the 
purity of the test substance and positive control data 
cited in the submission (HRC Repol:t No. 821380/ NSA7/SS) 
with use of formalin. 

-Cul:rently, the purity of th chemical is reported to be 
99.1% Assure. The positive·contro~ data are still missing. 
The findings as stat~d in·.the pre~ious DKR remain unchanged, 
and this study is still eiasslfied as ££!.~.§.~E.E_lem~~!.!.Y· 

2). Citation: Ligget, M• et al. Irritant Effects ~z NC-302 Tech­
- ni;;-;:i--Produci:: on Rabbit lji.kin. ·H.untingdon Research Centel:, 

England• Submitted by E •. t._du Pont de Nemours. Study. N.o. 
82115/NSA5/SE; dated 3/26/82 [EPA Accession No. 073530). 

_!!is£~~~!_on:- This study was previously reviewed by Toxico1ogy 
Branch (To><. Document No •. 00501.3). The results indicated 
that "Assu~e® ts not a skin i"tritant in rabbits". The toxi­
city category of skin irritation for Assure is IV. However, 
the study was classified as ~~E.!~~~!.~!.~ because the report 
did not present the information on the purity of the test 
chemical. The additional data it:dicate that the purity of 
the test compound in this study was 99.1% Assure. The study 
is upgraded from ££!.~~E.E.lem~tal:~ to ££!.L~inimum. 

Ligget, M. et al. Irritant Effects of NC-302 
Technical Product on Rabbit Eye Mucosa. Hunting­
don Research Center, England. Submitted by E.I. 
du ~ont de Nemours. Study No. 8264D/NSA6/SE; 
dated 2/26/82; EPA Accession.No. 073530. 
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g;!.££~~~!£!!: This study was pt"ev~ously evaluated by Toxicology. 
Branch (Tox. Document No. 005013}. Assut"e was not shown to 
be an eye it"t"itant in Yabbits. HoweveY, the Yepot"t did not 
pYesent any infot"mation on the put"ity Of the test chemical, 
and the study was classified as ~~!!.~!!!~!.1.· Currently, 
the test agent has been reported to be 99.1\ puYe. This 
study is upgt"aeP.d as a ~!ni~~ study 

4). £!.!:_at!£.!!= Loveless, s. E. subacute detmal toxicity study (21-
day) of INY-6202-15 (NC-302} in Yabbits. (Unpublished 
Study .No: 41'1-83; Haskell Lab. foy Toxir.ology and 
IndustYial Medicine, Newark, DE) Submitted by E. I. 
au Poni ~e NemoUYS and"Company, Inc.; dated 10/11/'i:f3. 

Di~cu-~sio.!}_: Tti.is study .has ·been Ye-!!Valuated along with the new 
infoYma.tioil, _a.nd the,~t•.1.dy i.s upgYa~ed fyom £~!._SupJ?.le~!.~!aYY. 
tq £2!.!.~imum (fot: · detai_ls, pleas~ see the ~ttached new DER). 

Sato.h·, ~· apd Kashima, M.. E!fect of NC-302 on .PY,eg­
nancy of the New Zealand White Rabbit- Experimental 
administYation of NC-302 to pt:egnant Yabbits dut:ing 
peYiod of organ formation of embt:yos. (Unpublished 
study No. NEMRI-H-82-19 by Nippon Expet:imental Medi­
cal Reseai:ch Institute, Ltd., Japan. foy Nissan 

. Chemical Ind.ustries, Ltd., Japan; dated 8/30/8~) 

.EPA Accession No. 073905. 

£.!.~CU~Si£!!; Th.is study was l:eviewed.by Dynan.ac, Corp:, and 
the DER was approved by Toxicology BYanch (Tox. Document No. 
005,42). GYoups of pT.esumed pYegnant females (15-18/sex/ 
dose).' wet"e gavaged with }'l.ssure at dose levels of 7, -15, 3·0, 
-~n~ 60 mg/kg/day from gestation days 6-18, and the teit 
··animals were sacr·ifi'c.ed at' gestation day 29. The ~esults· 
~ndicated that no mat_eT.nal toxicit:y was obseYved at 60 
~g/kg (HOT). Significant _T.eductions in caudal _veYtebral 
ossification w~T.e also found in the f•tuses of 30 and 60 
mg/k~ iemales: However, t~e i:epo~i did n~t pT.esent suffi­
cient infoT.mation foT. pT.oper evaluation of the both deve­
lopmental and maternal toxicity; the study was classified 
as ££!.~SuE.£.!em!..!!!~!.X.• 

CurT.ently, the T.egistrant has submitted infoT.mation which 
in~lude a dose-range finding tet"atology study, number of 

female T.abbits mated, and the method of deteYmining the status 
of the uteri which appeaT.ed to be non-pT.egnant •. This infoYma­
tion was evaluated and found to be insufficient to satisfy 
the deficiencies listed i~ the OT.iginal DER (Tox. Document 
No. 005542). The T.eason~ are the following: 
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1). Th¥ dose-range finding teratology study was not adequately 

conducted to show that the highest dose (60 mg/kg) ~as 
sufficiently high to cause maternal toxicity. In this 
dose-range finding study, only 3 pregnant rabbits were 
qsed at the highest dose level (60 mg/kgf. The number 
of pregnant rabbits used in the dose-range finding study 
should be at least 6 to obtain any meaningful infoT.ma­
tion. 

2). The requested results of chemical analyses of the test 
compound were not available.; 

Therefore, the classification of this study remains £~~~ 
.§.~££le ~~!!!.!~I.. 

6). Citation: Varney, P. (1985) NC-302: 52-Week Oral (Dietary 
-~Administratioil)'ToiHcity Study in s·eagle Dog~ (Unpublished 

study No·.-·4297-300G/1R) prepared by ifazleton Laboratories 
F.urope Ltd., England. fot Nissan Chemical Industries Ltd., 
Japan; Dated April, 1985. (Submitted by_ E.I. du Pont. de 
Nemours.& co.,) (EPA Accession No. 073536). 

~!!.£~sion: This study has been re-evaluated along with the 
newly submitted information, and the study is upgraded from 
£~~~~P.E:Jem~nt~ to Cote Minimum (for details, please · 
see the attached new DER for this st~dy). 

7 >. £.!!..!!.io!!: Mullin;· L. ·s. Two· Generation Reproduction study·· iii 
Rats with INY-6202. (Unpublished Study; Du Pont Report 
No: HLR 633-85; Haskell Lab~. for Toxicology and Indu~­
trial Medicine, Newark, DE) Submitted by E. 1. du Pont 
de Nemour-s- and Company,· In·c.1·--dated 9/5/851 (E_PA Acc•es­
sion No. Oy4017). 

g.!~£~!!.!~!!= This "study has bee·n re-evaluated along with the 
newly submiti~d'data, and the study is upgraded from Core 
~~2.P.!~!!!~!.iI. t;o £~~_:Minim~ (for details, please se;-­
the attached new DER for this study). 



Reviewed by: Whang Phang, Ph.o. A./ ./ 11/.,.?/87 
St!ction. III, Tox. Branch (TS-·769C) /fV~""'(} .. · 006S40 
seconddry reviewer: Marci~ vah Gernert, Ph.O, (~ . ~, 
Section III, Tox. Branch (TS-769C) /.'kt./,.,/ .. 'tt•:i !~·/-,,/•·; 

DATA EVALUATl"N . REPO .RT 

~!gQ!_!!!~= 2-Generation Reptoduction Study in Rats 
(Additional Dat3) 

~££~~~~Q.!_!g~~~~: 074017 fot the otiginal study 

~E,~_!Q._;1!.~.!.'.!. 3 5 2-UtJ R/5 F 3 2 5 2 I 6 HS 4 7 9 • !!.£Q.RD_J!,Q..!.: 203819/203820/ 
203827 

TEST MATERIAL: Assure, NC-302, ot INY-6202 (99.1\ pute) ------------
Cl Tll.TION: -------- Mullin, L. s. Two Genetation Reptoduction Study in 

Rats with INY-6202. (Unpublished :'udy; Du Pont Report 
~o: Ht~ 633-85; Haskell Lab.· fot Toxicology arid indu~­
tt~~l ~~dlcine~ Newark, DEf-Scibmitted bi E. I. ·du •o~£ 
de Nemciur~·and Comp•ny, Inc'; dated 9/5/85. 

. - . 
INTRO·ouCTION :" The original study was previouly evaluated by Dyna-
--;a~C:;~p:-; and the data evaluation report of this study was 

apptoved by Toxicolo;y ~ranch (Tox. Doeument"No. 005547). In· 
this study, Assure w~s tested at dietary concentrations of o, 
25, 100,· and 400 ·pprri. The LOEL of patental toxicity for Assure 
was 400 ppm; NOEL, 10Q·ppm. Incre~sed incidence of hematomas 
was o~setved in· F1b an'd F2a pups of-all treatment groups.telative 
to the cont.tols. Ba,setl upon this fi·nding, the LOEL for develop­
me~tal to~icity ~~~ ~stjbli~hed as 25 p~m (LDT), ~nd NOEL f6t 
developmental toxicity could not be determined. The study was 
classi~ied as ~~2£!~~~~~!1· Cutrently; the registrant has. 
re~evaluated. the ~tudy-and has also submitted additional info~m­
ation for this ~utdy. 

P.!~£Q~~lQ.!~~~_£Q.!£~US!Q.!: 

The ctucial points fot this study ·at:e ( 1) thete is increased 
inc£dence of hematom~s in F1b·and F2~ pups of Assute treated 
t:ats and (2) is this finding biologically significant? The 
incidence of. hematomas is pt:esented in Table 1. Statistically 
significant inc~ease in the incidence of hematomas was observed 
in F1b pups of 25, 100, and 400 ppm rats and F2a pups of 100 and 
400 ppm tats. HoweveT, this increase was not dose-related, and 
was not con3istently ~een in.~ll genet:ations. No incidence of 
hematomas was observed in fetuses of Assut:e tt:eated rats in the 
tet:atology study. In addition, in a cht:onic feeding study with 
Tats, no hematological effects were obs~t:ved in 25 or 100 ppm 
animals (EPA Accession No. 073531-5). 

Based upo~ this infot:mation, increased incidence of hematomas 
seen in only F2a and F1b pu.ps of Assure tteated tats was not a 
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teptoductive effect._,, and the bi.ological significance of this 
finding could not be detetmined.· Thetefot:e, in tats the NOEL 
of the developmental toxicity fat: Assut:e is 25 ppm; LOEL, 100 
ppm. At 100 ppm ot: highet, inct:eased livet weight and inct:eased 
incidence of eo&inophilic changes in the livet: of offspt:ing 
wet:e obset:ved. 

With th~ additionally submitted infot:mation, this study is upt:aded 
ft:om f~!.~_§,~E.£.!~~!.!!l'.. to ££.!~_!:!in!~!!!· 

Incidence of H.ematomas Obset:ved in Offspt:ing Of Rats 
Fed Assut:e f~t: !wo Genet:ations 

----~--·~-~-----~-~----------------------·-----~-------------------

Dose Level (ppm} 0 25 100 400 

Fta 
No. pn.ps obset:ved 277 188 280 249-
No. pups w/hematomas 27(9.7) 21(11.2) 37(13.:?) 30(12.0) 

F1b 
No. pups obset:ved 291 257 285 275 
No. pups w/hematomas 8(2.7) 32(·12,S).* 25(8.8}* 32(11.6)* 

F2a 
No. pups- obset:vec3.- 284 . '275 260 253 

. No. pups· w/hematomas: 6 ( 2 ..•. 1 ) 15C~.5> 22(8.5)* 18(7.1)* 

F2b 
No. pups obsct:ved 241 286 299 238 
No• ·pups w/hematomas 2(0.8) 2(0~7) 3 { 1 • 0-) 3(1.3) 

-----·- ------ - ~:- ---:.~-~ ---·- - .... - ~-- ----- ~.-----~ -~----- -------- ~- ------ ---- ---- -
* significantly diffet:ent ft:om contt:ol v~lue (p ~ 0.05} 

t significant tt:end act:oss dose gt:oups (p ~ 0.05) 

l : pet:cent 

a Data taken from the submissions. 
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r.. 
DATA BV~LUATION.~EPORT 

STUDY TYPE: Chronic Feeding .study in Dogs (Additional data) 

ACCESSION NUMBER: None Tax. CHEM. NO.: 215D 

006529 

EPA ID No.: 352-UUR/5F32~2/6H5479 RECORD NO.: 203819/203820/ 
203827 

TEST MATERIAL: Assur~, NC-302, or DPX-Y6202 (99.1% pure) 

CITATION: Varney, P. {1985) NC-302: 52-Week Or.al (Di~tary 
Administration) Toxicity Study in Beagle Do9. (Unpublished 
study No. 4297-3006/lR) prepared by_Hazleton Laboratories 
Eur.ope Ltd~ ~ tngiand. ·for Nissan Chemical Industries Ltd: , 
Japan~ Dated April; 1985. ("Submitted by E.I. du Pont de 
Nemours & Co., 1987} 

INTRODUCTION: The origina'1 study. was pr.eviouly' evaluated· by Dyna-
. mac Corp. ·a.nd apprjved by Toxicology .Branch ·(Tox. ·nocument No. 
005543). In this study, Groups of beagle dogs {6/sex/dose) 
were fed Assure at dietary concentrations of O, 25, 100, and· 
400 ppm for. 52 weeks. ·The data did not ·indicate any consis­
tent treatment-related effects, and the NOcL for Assure was 
established.at 400 ppm, highest dose tes~ed. However the study 
was classiJied as c supplementary study because.data on ophthal­
mology examinat!ons we~e not reported. In addition, the results 
of a 26-week 609 study was. r.esquest¢d .to accertain the proper 
~elect ion of d~i:.e levels for t;_h_e 1-year study. 

DISCUSSION AND CONCLUSION: The registrant has submitted tne ophthal­
moscopy data and nas also g"iven the EPA Accession No. of the· 26-
week dog study (2500741_· 

• ?' ...... 

'The' Submitted ophtha],.inoscopy data did" "not show any tr.ea trnent­
r.elated ·ocular· cnanges in the tt.eated. animals relative 'to the 
controls. The:se d_ata have. suostantiated the conclusion pre­
s~nted in the original report (EPA Accession No. 073536). 

In· the· 26-week dog feeding study, th;e dos·e levels wer.e ·o, 25, 
100, and 400 ppm. At 400 ppm, the incidence of testicular. 
atrophy was observed in 2/6 males. No other. tr~atment-related 
effects were observed. Based upcn these data, the dose levels 
fo.r th~ 1-:rear. dog study appear-ea to be properly selected. 

The additional data do not change the original conclusions c.,f 
the 1-year dog study. Based upon the reported data, the NOEL 
for Assure is 400 ppm, the highest d..>se tested. This study is 
upgraded fr.om Core Supplementary to Cor.e Minimum. 

· .. .~ ~­.. - _ 
... _ ...... 
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DATA EVALUATION REPORT 

~!QQ!_TYPE: 21-Day Der:mal Toxicity Study in Rats 
(Additional Data) 

~££!~~~£~~Q~~!~: 073530 for: the or:iginal study 

!~~-ID_~~.:...!. 352-UUR/5F3252/6H5479 ~ECORQ_~£~: 203819/203820/ 
203827 

Assur:e_, NC-302, or: ~N~-6202 (99.1% pur:ej 

L~v~ldds, s. E. Sub~cute d~r:mal·toxicity_ studj (.21-
day) of INY-6202-15 (NC-302) in t:abbits. (Unpu~lished 

Study ~o: ~11-83; Haskell Lab. for: Toxic9lo9y and 
Indust~ial Medicine, N~war:k~ DE) Submitted by E. 
I. du to~~·de Kemour:~ a~d C6~pany, I~~.; dated 
10/11/83. 

The or:iqinal study was pr:eviouly evaluated by Dynamac, Cot:p., 
and the data evaluation t:epor:t of this study ~as app~oved 
by Toxicology B~anch (Tox. Document No. 0050j1). "In this study, 
gr:oups of r:abbU:s (5/sex/dos.e) wer:e .de.t:mally ".admi.nistet:ed O, 125, 
500, and 2000 mg/kg for: _21 days. NI" compound-t:elated eff.ects _wer:e 

.. obs_et:ved; the NO.El- of der:mal. toxicity for: As$ur:e~ iq t:abbits was 
2000 ~g/kg (HOT). The study ·was classified as supplemen~ar:y at 
that time beca\1se the data on or:gan weights, on spicific skin' 
obser:vations, .and on food con! .m_ptio_n wet:e not' included in the 
t:epor:t. 

DISCUSSION AND CO.NCLUSION :· 
~--~--~-~-~-.--~---~ 

Cur:t:ently the t:egistt:ant has submitted additional data whi~h 
wer:e missing ~n, tbe or:iginal t:epor:t. The mean liver: weight 
of 2000 mg/k'g male t:abbits "showed a "sli-Jht incr:ease t:elative to 
the contr:ols, but the inct:ease was not statistically significant 
(Table 1). In addition, the liver: to body weight r:atio was 
compat:able to that of the contt:ols. No other: effects wer:e 
obset:ved in the additionally submitted data. 

Although data ·on food consumption wer:e not available, this 
set of data might not pt:ovide additional infot:mation for: toxi­
city of Assut:e because the body weights of tht.~!-_ed t:abbits 
did not show a·ny s_!9nificant diffey;.en·ce ft:om the co'btr:ol 
animals. In addition, the acute or:~l toxicity studies indi~ 
cated thal Assur:e had r:elatively low toxicity (Categor:y III}. 
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Based upon this inf6~t:.~ation, the NOEL of subacute det:mal 
toxicity fot: Assut:e t:emains as 2000 mg/kg (HDT)1 the study is 
upgt:aded ft:om ££~~~!:!.£E!~me~!!!.X. to ££~_Min!~~~· 

J 
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GROUP CONC. 

-r1t-l3t-G i 
MEAN ABSOLUTE BODY AND ORGAN WEIGHTS (G) 
OF MALE RABBITS TREhTED FOR 21 DAYS WITH 

INY-6202-15 0-DAY RECOVERY 

(J>t+-T/.f -r-1t-J:f;;N ~M1 Hi(." 5.,J._,.,, 1H/C'N) 

FINAL WT LIV:SR SPLEEN 

---------------------------------------------------------------------------- . . . . . . . - . 

CONTROL 289"1.7( 0.000) 99 ."163 ( 0.000) l.143( 0.000) 
125 MG/KG 3094.0( 0.236) 97;510( 0.893) 1.307( 0.3·31) 
500 MG/KG 2987.7( 0.573) 88.683( 0.403) l. 27 3 ( 0.-!34) 
2000 MG/KG . ~99~.0( 0.543) _106.110( 0.574) l. 27 3 ( 0.434) 

TEST - HOMOGENEITY 0.662 0.563 0.744 
TEST - TREND o. 711 0.757 0.495 
BARTLETT'S TEST 0.335 0.384 0.888 

GROUP CONC. KIDNEYS TESTES TH'. MUS 

CONTROL '19.993·t 0.000) 6 •. 753(: 0 .. 000-) 6.237( 0. 000)' 
125 MG/KG '19. 613 ( 0.872) - ..... 8 • 1.2.3 ( 0. 3-23) 7.233( 0.576} 
500 MG/KG .19.943( 0.983} 6.463( 0.829) 6.803( 0.749) 
2000 MG/KG 41.997{ . 0.477) 6.~07( 0.91~) '5.450( .J iJ58) . 

TES..T - HOMOGENEIT.Y . 0 ._798 ... 0 ._560 0.75~ 
TEST· - TREND 0 ._473 0.623 -~ ,_ . .0. 620 
BARTLETT'S TEST 0.120 0.615 0.750 

= = ~ = = = = = = == = = = = === =·::; =-== == =-=.=-=-= =.:;= = = = =;: = == ===·==== =:= === == ==·== = = == = = = = = = = = = = = = = = = = 
ValUE:S in parentheses - p VALUE OF STUDENT T. TEST COMPARISON 

OF TREATMENT MEAN TO CONTROL MEAN. 
+ - SIGNIFICANTLY DIFFERENT (P<0.05) FROM CONTROL GROUP BY LSD 
# - SIGNIFICANTLY DIFFERENT (P<0.05) FROM CONTROL GROUP BY LSD AND 

DUNNETT' S • TEST 

HOMOGENEITY - P VALUE OF F.TEST OF WHETHER GROUP MEANS ARE EQUAL. 

TREND - P VALUE OF F TEST CF WH;:THER TP.ERE IS DOSE-RELATED 
CHANGE IN.~R_OUP MEAN~. 

BARTLETT'S TEST - P VALUE OF TEST OF HOMOGENEITY OF VAR.lANCE 
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UNITC:D ST ATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON. 0.C. 20460 

SEP - g 1981 
. 006529 

Ml:..t·:Ol:Al· lJUh OrF'tCE Of' 
PESTICID£S ANO TO"-fC SU8ST,,,,.NCCS 

SUBJi:i...'.'f: 

TO: 

t;econd Peer 1-.eview r·i~eting on Assur~ 

.John .A· c.tuest, Ph.D. \ 11i.<.,:1..UZ. 
Tear.i Leader, ~ci.anti f ic Li ssion Support Sta!: f 
Toxicology Branch 
Hazard Eva~uation Division (TS-7b9C) 

Addressees 

This memorandur.1 sumr.iarizes the r~sults of a. second peer 
review meeting 9n.A~sure. Tuis ch~mical was first reviewed 
or. Nove~ber 5, 1986, at which tTme it r·eceived a tentative 
Category B2 classification based upon the findings of liver 
tumors in female rats, ovarian tuwors in female mice, and 
liver tumors in male rni~e. The Peer Review Committee suggested 
at the first meeting that additional information, particularly 
historical control data be provided by the registrant {D11pont) 
to facilitate ·a:--final class.i.H.cstion for the chemical. This 
data, as well as additional pe:tnology information, has recently 
been received from the Dupont Company. This material is . 
discussed in detail in the attached memorandum (with attachments) 
of June 11, 1987, froin Dr. "Khang .Phang_tc> Dr •. R.eto. Engler • 

. The second peer revie·" r..eeting to discuss available 
toxic.:ology informatio,n 011 Assure and to provide a final 
~lassificati6n ~as held on hugust ~5, 19~7. The attendees 
were: F:. Eng_l~-~.1- T. f<i •. Farbe;r:, J. w~. Hauswirth, R. L-avy, w. Phang', 
J. A. Quest ai::id E. I~ind-a. The discu.ssion revolved a·round the 
afor:emer.tioned- tumo.rs s.een in female .. rats, female mice, and 
male mice and the new data received from the registrant. 

D:scussion of live.r .'furnors ir. Female CR-.$!) Rats: 

Assure was initially repo~ted to prcl~ce a significant 
dose-related trend .. for hepatocel lular carcinomas in female CF.-SD 
rats given dietary doses of Op 25, 100 and 400 ppm for 104 weeks 
(see Table 1, .below, from original peer revie•: memorandum). 
Tile study was:. per foniled by Huntingdon r~esearch Centre, England, 
for tht? Dupont Cor~1pany. 
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TABL~ 1: Liver Tumor Incidence in Assure-Treated ~ernale 
CK-SIJ Hats 

!Jose l pp1.1) 
Liver 

Tumor Type Sex u 25 100. 

J..de11uma-!:> f' 3/75(4.0¥.) 1/75(1.3%) l /7 5.( 1 • 3% ) 
Carcinoma F 0/75(0i) 0/75(Ui) 2/75(2.5t) 
Combined F 3/75(4.0t) l/75(1.3i) 3/75(4.0t) 

400 

1/75.(1.3%) 
4/75(5.3%)a 
5/75(6.7~) 

a = Statist-lC-dll-y ,.signi-f.icant .pos.iti.ve ... ..dose-r.e.lat.ed trend .. ~ 

The elevated incidence of ca.rcinoma·s (i.e .. , 5.3t) seen at 
the highest dose ·level of Assure (i.e., 400 ppm) exceeded the 
historical control incid~nce for similar tumors in-studies 

. conduced by t.he testing l.abordto-ry __ {_i_ •. ~., ·mea~L.2.~0~; range 0% 
to 4.H\). However, no increase in liver hyperplasia or in 
ade11or.:as per se was seen, no reduction in the latency period 
for the onset""'Of tumors occurred, and the highest dose level 
appeared to approximate a MTIJ level. 

The registrant had the above tumor pathology d~ta 
reevaluated by Environment·a1· Pa.thology Laboratory (EPL), ano 
the following information was obtained (Table 2). _ 

TAHLE 2: 

Liver 

H..:?eva:luation of Liver -.Tumor Incidences ih 
,\ssure-Trea-ted Female Rats by E·Pl:. ·-' 

.Dose (ppm)._ 

·rumor Typ~ ... ~. S~x \... .400 
~~~----~--------------~------------------------------

. 25- .. 100 

Aden....,.·- .. 
Carcinu;;.ei 
Combined 

:3/75"(4.0%) ,_ 2/75(2.Qt.) 
- .:~.,. F· --, '··-: <-0/7 5 (-O~-) __ :.9/7 5 ( U% }.- -
-- - -··I-' 3/75(4.0%)- - 2/75(-2.6%) 

3/75(4.0%) 
1/75(-1. 3%-) 
4/75(5.3%) 
···-- - ~.. . -~ -

3/7 !> ( 4 .fJ%) 
2/75(2•E>%}a 
5/75(6.7%) 

a -. .:i:.atistical:-ly- significant pos1t-ive d'.)Se.,..related trend 

The revised data from EPL indicated (a) an increased 
number of adenoiaa.s-in all groups and (b) a reduction in the 
numb~r of <-:~1rci"nomas in the mid ·(100 ppm) and ·high (400 ppm) 
dose groups. .The· -P.eer Review Committee consider-ea ~his 
ir~forr.iation arid.· concluded: 1) ·Assure still produced a · 
statistically significant positive ~rend for carcinomas in 
female rats ('i'able 2) I bu"t 'the QUSeI'Ved lOW iricreaseS in 
carcin61:ias - were ..:not.. -biolog-ically·: 'signi.ficant: -a.rid. 2) the --
revised lower incidences of carcinomas reported by EPL (Table 
2) did not exceed the historical control incid~nces for liver 
carcino~as reported by the test laboratory (i.r., 0% to 4.8%). 
Based on this new data provided by the _Dupon't < '.' .. !Jany, the 
J:>:-?.er .Review Cqmmittee ~.ons:luded .. tl\at Assuq~,did r.ot· appiaar to 

'-
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Discussio11 of uvariun Stromal Tumors in Femal~ CD-1 Mic-;: 

Assur(! pr0JuceJ a. significant incr~ase in ovarian stromal 
tumors ( lutc1..11i;as, and lut.toma.s and greinulosa cell tumors 
cumbine,J) in i:cmJle CD-1 mice yiven dietary doses of 0, 2, 
10, Bi.! ~nd 320 ppm for 7b weeks (see Table 3, below, from 
original peer review memorandu1:1). '1'he ovarian cell turr.::>rs 
were also c0nsidered to be uncommon in terms of their site of 
occurrence. 'l'he study was performed by Nissan Chemical 
I nduE1.tries, Ltd., _Japan, for the l!upont Company. 

0 - Stat1st1ca.lly s1gn1f1cant (p < O.IJSJ when compared to 
histod.-cal contr:·o1 values for ovarian luteoma (0/196 or 0%) or· 
ovarian luteoraas/granulosa cell tumors combined (l/196 or· 
Q.51;). 

'I'.he Cor.imit.te·e· .re'.evaluated the findings of ovarian .stromal 
tume>r~. i.n femal'e ·mice, and noted several points which appeared 
t..:> diminish the-weight of the evidence for a positive ·oncogE:nic 
effect:of Assu~~~ First, additional consideration was given 
to the f<1ct tl1<:it. ovarian tumors were determined to be 
significantly_ el_evated when compared to historical contre>l 
values, t>ut not _when compared. to concurrent control values· 
(see footnote a in Table 3, and also original peer review 
m-!morandum for details). Since the source of this historical 
control· data could not be identified, the committee decidea 
to omit it from _the data base us.ea for statistical comparisons 
and therefore to designate the fe1:iale oouse ovarian stromal 
tumor in¢ide_nc~s listed in Table 3 as Leing not significantly 
elevated. Second, the registrant ·provided historical control 
data from ~ studies couducted at Haskell Lab indicating that 
ovarian stromal tumors { luteomas and granulosa cell tumors) 
in female CD-1 mice range from 0% to 6.6\; the incidence of 
ovarian s.tromal tumors (.8%) produced by Assure fell slightly 
outside of this range (Table 3). However, in some of the 
studies conducted at Haskell, the numbers of luteomas observed 
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were ~in.ilar tv li.e., 3/Bv in one study) or exceeded (1.e., 
4/7u in another :;tudy ) those seen in the Assure study (i.e., 
3/SU; SCL' 1.:il>lc 3). Furthermore, data on file with the Agency 
relating to nn.c uye st.uuies at several differcnl test 
labora.t0ries al;;C> shu\l incidence!;; of ovarian stromal tumors 
great~r than those seen in the Assure study. Third, the 
ovarian stromal tumors in the Assure study were not accompanied 
by hyperplasia of the ovary, by signs of endocrine a~tivity 
related to ovarian fu:'lct ion, or uy a dose-response relationship 
with respect to the incidences observed. On the basis of 
this information, the Committee believed that the ovarian 
stromal tumors ol>s.erved ir. the Ass.ure female mouse study were 
probably not compound-rela t.ed. There was some minor rese.rvation 
about this conclusion, however,·which was related to the 
question of the rarity of the observed tumors. Although 
historical data provided by the registrant and that available 
in Agency files suggest these tumors may not be as uncommon 
as was once believed, the Committ~e [elt th~t this question 
1aight oe better resolvec.i if historical data· from the laboratory 
that acut.ally performed the Assure study (Nissan Chemical 
Industries, Ltd.) were available for evaluation. 

Discussion of Liver Tumors in Male CD-1 Mice: 

Assure pro~uced significant dose-related trends for 
~ .... 6,.,._ . 

hepatocellular QiwT &1 ~. and for adenomas and carc1nor.1as 
combined, in male CIJ-1 mice given ·cii_etary doses of 0, 2, 10, 
80 and 320--ppm for 7.8 weel<;s {see Table 4, below, from original 
peer review memorandum). In addition, hepatocellular adenomas 
and carcinomas combined were significantly elevated at the 
highest dose level tested in male mice (Table 4). This study 
was performed by Nissan Chemical Industries, Ltd., for the 
Dupont Company. · · 

= Statistically significant p:>sitive dcs~related trerrl (liver tuuors). 
= p < u.os canµire:l to controls (liver tuners). 
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llpon rc,.ev<iluation of tne male mouse stuc.ly, the Committee 
notcJ ::h!\'t:ral t1oints wl1: :h appeared to <liminisi1 the weight of 
Ute eviJencc fur a11 ef t... . ..:t of as.sure to produce liver tumors. 
1-'i r:o.;t, t11c registrant provided t1istorical control c.iata from 
l)olh tlazletun Lal.:ls an<l llc;sk.cll Lal> indicating that liver 
cc.rci 1101:1as in 1n<:s le CD-1 r.1ice ranged from 2 i to l.'/'i-: the 
iacidence of ~.a n;~numas ( 14¥-) produc.ad by Assure fel 1 within 
tnis range (Table 4). Second, an elevated incidence of 
cc.rci 11on.as appeared lo !Je pr iniarily responsible> for the 
onco~cnic ef te~t of hHsure, out these tumors were not 
acco101pani~u by i 11creases in liver adenon1as or by liver 
hyperplasia. Furthermore, Assure was not mutagenic. Thit:i; 
tne tumors <lid riot oc~ur in a strictly dose-related manner: 
they were se,n only at the high dose level. Finally, the 
high dose lev.el exceeded a MTIJ level. On the other hand, the 
Committee observed that the historical data provided by the 
rt:g i strant was not frvm the laboratory that performed the 
study (l,issan Chemical Industries, Ltd.), that tne combined 
incidence,of liver adenomas/car:cinomas was significantly 
elevated at the high dose level of Assure compared to the 
concurrent controls, and that th.;:.-c \.\.:!S evidence for a 
reduction in the latency period for the. t.ime-to-tumor 
appearance. On the· basis of all of the above information, the 
Committee concluded that the possibility that Assure acted to 
produce liver tumors. in male mice could not be ruled out. 

Conclusions: . o·· 

The Committee recdnsidereJ. the toxicology data base on 
Assure in the light ~f new historical control data and . 
pathology informa·tiqn·,provided by the·registro.nt and reached 
the following conclusions: 

1. Assure does not appear to be associated with an inc~e~sed 
incidence of liver c~rci~omas in female CR-Su rats. 

2. ~ssure does not' appear to be associated with an increased 
incidence of ovarian stromal cell t·1mors in female C.:D-1 
mice. This conclusio:-i, however, is encumbered by a 
yuestionrelating to the rarity of these tumors with 
possible resolution of the issue attendant.upon the 
receipt of historical control data from the test laboratory. 

3. Assure was associated with an increased incidence of 
hepa tocellular tumors ( adenomas plus carcinon1as combined) 
in male cu~l mice, but only at the highest dose level 
tested which was in excess of a MTD level. The tumors 
appeared to -Occur with a reduced latency period for 
developr.ient. 
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The al>ovc information lcd.·ti1c l'e;;r }{cvie~ Co111mittee.to 
revise the classification of Assure, as derived at the initial 
peer review meeting t1eld on Noveml>cr 5, 19CS6, from that of a 
tc11tative Category b2 carcincgen (producing liver tumors in 
female rats and male mice, and ovarian tumors i-n female mice) 
to a Category C carcinogen (producing liver tumors in male 

·1aic€:, and possibly uncomr.ionly occurring ovarian tumors in 
female inice). Because the overall evidence for the oncogencity 
of Assu're was considered to be weak, it· was· further recommended 
that no quantitative risk assessment be performed for the 
ci1emical. Finally, the Comrni ttee concluded its deliberations 
on Assure by recommending that the registrant attempt to 
obtain historical control information on both Hver (adenomas/ 
carcinomas combined) and ovarian stromal tumors in male and 
fe111ale CD-1 mice, respectively, from the test l(!boratory. 
lleceipt of this data would prompt a fur.tiler eftort by the 
CommittP.e to more accurc~tely classify the chemicnl. 

AUD RES SEES 

T. Farber 
w. Burnam 
R. J:;ngler 
E. Rinde 
J. Hauswirtn --
R. Levy 

,, 
H. Van Ge me rt 
w. Phang 
!•l • Jones 
R. Beliles 
IJ. ~~al 
A. bar ton 
R. Hill 

#20 Y/4/87 sp 

• 

006529 

;.- ~-::. -. :.; 
:.... ... ~ ....... ~- .... 


